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Detailed Report 



(Name of invention) 

light-accumulating pigment, light-accumulating coating, pictures produced using the 
same, and the method 

Abstract 
(Object) 

This invention offers a light-accumulating pigment and a light-accumulating 
coating which has various color tones sufficient to draw pictures. The colors emitted 
change in conditions i) to iv) below so that figures, pictures, or letters can be produced on 
any kind of object. In addition, it offers a product which use the light-accumulating 
pigment or the light-accixmulating coating. 

(Solution) 

This invention consists of a light-accumulating material 4 and special phosphor 5. 
They will emit colored light with a tone that is different firom hght emitted from each 
component alone. 

Sphere of patent request 
(Claim 1) 

Claiml is concerning a Ught-accumulating pigment and a light-accumulating 
coating that consist of light-accumulating materials, and a phosphor which emits visible 
light when stimulated by light other than visible hght They emit light with a color tone 
that is different from the color emitted by each component alone. . . 

(Claim 2) 

Claim 2 is concerning a light-accumulating pigment which consists of mixing 
phosphor that emits visible light when stimulated by light other than visible light and an 
organic pigment in light-accumulating materials. 

(Claim 3) 

Claim 3 is concerning the Ught-accumulating pigment stated claim 2 where the 
organic pigment is aniline black. 

(Claim 4) 

Claim 4 is concerning the light-accxraiulating coating which consists of a mixture 
of Ught-accumulating materials, phosphor that emits visible light when stimulated by 
Ught other than visible Ught, and an organic pigment in a binder. 

(Claim 5) ' 

Claim 5 is concerning the light-accumulating coating in claim 4 where the organic 
pigment is aniline black. 
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(Claim 6) 

Claim 6 is conceming the light-accimiulating coating in claims 4 and 5 which has 
the following characteristics: Light emitted in simlight, fluorescent light, and 
incandescent light; light emitted under black light; and Hght emitted when the light source 
is removed are all different. 

(Claim 7) 

Claim 7 is conceming the light-accumulating coating in claims 4 and 5 which has 
the following characteristics: Light emitted in sunlight, fluorescent light, and 
incandescent light: light emitted under black Ught; and Hght emitted when the hght source 
is removed are the same color. 

(Claim 8) 

Claim 8 is conceming the Ught-accumulating coating in claims 4 and 5 which has 
the following characteristics: Light emitted under black light and light emitted when the 
light source is removed are identical. A different color is emitted in sunlight, fluorescent 
light, or incandescent light. 

(Claim 9) 

Claun 9 is conceming the Ught-accumulating coating in claims 4 and 5 which has 
the following characteristics: Light emitted in sunlight, fluorescent Ught, and 
incandescent light and light emitted when the light source is removed are identical. -A 
. different color is emitted under black Ught. . ■ « 

(Claim 10) . ' ' 

Claim 10 is conceming a method of producing a picture which uses the Ught- 
accumulating coating in claims 4,5,6,7,8,9, as follows. It consists of at least a Ught- 
accumulating layer and color layer. The Ught-accumulating layer contains light- . . * 
ac'jumulating material, phosphor which emits visible Ught when stimulated by Ught other 
than visible light, fluorescent pigment, and a binder. The color layer contains organic • 
pipnent and binder. . y * 

(Claim 11) . 

Claim 1 1 is conceming a method of producing a picture which uses the Ught- 
accumulating coating in claims 4,5,6,7,8,9, as follows. It consists of at least a light- 
accumulating layer and a color layer. The Ught-accumulating layer contains light- 
accumulating material and binder. The color layer contains phosphor which emits visible 
light when stimulated by Ught olher than visible light, organic pigment, and binder. 

(Claim 12) 

Claim 12 is conceming a picture which is produced using the light-accumulating 
coating in claims 4,5,6,7,8,9, as following. It consists of at least a Ught-accumulating 
layer and color layer. The Ught-accumulating layer contains light-accumulating material, 
phosphor which emits visible light when stimulated by light other than visible light, 
fluorescent pigment, and binder. The color layer contains organic pigment and binder. 
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(Claim 13) 

Claim 13 is conceming a picture which is produced using the Hght-accumulating 
coating in claims 4,5,6,7,8,9, as following. It consists of at least a light-accumulating 
layer and a color layer. The light-accumulating layer contains light-accumulating 
material and binder. The color layer contains phosphor which emits visible light when 
stimulated by light other than visible light, organic pigment, and binder. 

(Claim 14) 

Claim 14 is conceming letters, figures, pictures and a method which uses the 
light-accumulating coating in claims 10, 1 1, 12, 13 where the light-accimiulating layer is 
formed under the color layer. 

Detailed explanation of invention 
[0001] 

(Field of industrial use) 

This invention is conceming a light-accumulating pigment which is used for 
billboards or signs. In more detail, it is concerning a Ught-accumulating pigment which 
enables pictures on a single billboard to be different colors or even a different picture 
during the day and at nigjit. 
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[0002] 
(Prior art) 

In general, the retention time of a fluorescent substance is extremely short. When 
external stimulation is stopped, Hght emission is quickly reduced. Rarely, when it is 
stimulated by UV, the remaining light can be seen by the naked eye for a considerably 
long time (more than 10 minutes to several hours) even after stimulation is stopped. 
These are called light-accumulating fluorescent substances or phosphors distinguishing 
them from conventional fluorescent substances. 

[0003] In conventional light-acciunulating pigments, some emit light in the dark after 
light containing a large amoxmt of UV rays is used to irradiate them. The color emitted is 
green, blue, orange, or red, depending on the composition of the pigment. Also, there are 
some conventional coatings which look white under sunlight, fluorescent light, or light 
but emit one of the four colors above in black light. 

[0004] These light-accumulating fluorescent materials are largely divided into oxide 

based and sulfide materials. 

[0005] (1) oxide based light-accumulating material 

Oxide based light-accumulating materials with a long retention time are described 
in Japan patent No. 2543825. These materials have an alkali earth aluminate as the 
mother crystal, eurobium (Eu) as an activating agent, and dysprosium (Dy) or neodymium 
(Nd) as activation assisting agents. Oxide based materials are used as luminous paints or 
pigments which are chemically stable: They have excellent light-resistance and can, be 
seen all night long without continuing irradiation. 

[0006] Examples of these hght acciunulating materials include, for example, N luminous 
light (Lumi Nova) marketed by Namoto Tokushu Kagaku K.K. There are three kinds, 
depending on the species of luminous body. 

1) SrAl204:Eu,Dy 

2) Sr4Ali4025:Eu,Dy 

3) CaAl204: Eu, Nd 

There are the following problems. 
[0007] (A) applications to paints, inks 

N luminous hght can be used in paint or ink. However, N luminous Ught has relatively 
rough pigment particles, and the average particle diameter as determined by Brain's gas 
transmittance method is approximately 10 to 15 jim. N luminous light has relatively 
good transmission properties. When a film is 0.1 mm thick, transmissivity is 
approximately 50 %. Because of this, the foundation color can be seen through the 
surface coating, and brightness of retained light is largely influenced by the color of the 
foundation. This is thought to be because reflection of emitted light and because 
reflection of incident light is gone. 

[0008] In addition, retained brightness of the N luminous coating largely depends on fihn 
thickness. Brightness is proportional to fikn thickness up to 500 (im or so, and it is 
saturated at 800 |Lim higher. The reason for the satxiration thickness is because there is a 
depth Hmit where incident light reaches. 
[0009] (B) application to plastic 

N luminous can be also used for plastic and processed or molded into plate, sheet, or 
fiber. It can be adopted for use with ahnost all general plastics currently on the market. 
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However, there are some which are transparent and have good transmissivity, especially 
ones with added UV absorbents. This requires caution. For example, compared to acryl 
resin, the retained brightness of polyethylene is less than half. 
[0010] (C ) application to ceramics, etc. 

N luminous can be also adopted to ceramic materials such as china, tile, or glass. 
However, when N luminous is exposed to air for long periods of time at high 
temperature, the Eu in the center of the emitted light is oxidized and emission drops. 
Although there is no problem in an oxygen-free atmosphere, it is necessary to process the 
material as quickly as possible in air. 
[00 11] (2) sulfide based light-accumulating material 

Sulfide based light-accumulating materials such as CaS:Bi (purple-blue emission), 
CaSrSrBi (blue emission), ZnSrCu (green emission), ZnCdS:Cu (yellow to orange 
emission), etc., are well known. 

[0012] However, all of these are chemically unstable or are have inferior light-resistance. 
Zinc sulfide based light-accumulating fluorescent substances such as ZnS:Ca that are 
currently available change to black or brightness drops due to decomposition by UV 
especially when there is humidity. It is difficult to use when exposed directly to sunlight.- 
Therefore, its uses have been limited to clocks, evacuation signs, night-time displays : . • . 
outdoors, etc. Even when this zinc sulfide material is used for clocks, the retention time 
when it can be seen by the naked eye is from. 30 minutes to 2 hours. 

[0013] 

(Problems that this invention tries to solve) 

As stated above, conventional light-accumulating materials emit of only four 
coloi-s - green, blue, orange, and red. Therefore, demand for light-accumulating products 
with high brightness in various colors is high. For example, black light-accumulating 
products have no practical applications because the layer containing black pigment has 
extremely low transmissivity and very little light is stored. Even if black pigment co- 
exists with light-accumulating pigment, phosphorescence cannot be acquired. 
Accordingly, it requires multi colors. For instance, it is impossible to draw pictures. 
[0014] In addition, there is no light-accumulating pigment which changes color such as 
the following: i) the color emitted in sunlight, fluorescent light, or incandescent light 
(called "condition A" in the following) and Ught emitted black Ught (called "condition BV 
in the following) and light emitted when the ligjit source is removed (called "condition C". 
in the following) are different; or ii) colors emitted in condition A, B, and C are identical; 
or iii) color emitted under condition B and C are the same, but the color emitted under 
condition A is different, iv) color emitted imder condition A and C are the same, but the 
color emitted under condition B is different. 

[0015] Considering the ciirrent circumstances, the object of this invention is to offer a 
light-accumulating pigment and light- accumulating coating with various color tones 
sufficient to draw pictures. The colors change depending on conditions i) to iv) below. 
Figures, pictxu-es, and letters can be formed on any kind of object. In addition, it offers a . 
product which uses the light-accumulating pigment or light-accumulating coating. 

[0016] 
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(Steps for solution) 

This invention consists of a light-accumulating pigment and a light-accumulating 
coating that consist of light-accumulating materials and a phosphor which emits visible • 
light when stimulated by light other than visible light. They emit colors different from 
colors emitted by the individual components. This invention is also concerning a light- 
accumulating pigment which consists a mixture of phosphor that emits visible light when 
stimulated by light other than visible Ught and organic pigment in light-accumulating 
materials. This invention is also concerning a Ught-accumulating coating which consists 
of a mixture of light-accumulating materials, phosphor that emits visible light when 
stimulated by light other than visible light, arid organic pigment in a binder. 

[0017] 

(Examples of this invention) 

The main features of the light-accumulating pigment and light-accumulating 
coating in this invention are as follows. These materials consist of light-accumulating 
materials and a phosphor which emits visible light when stimulated by light other than 
visible light. After absorbing light energy from a light source, the light-accumulating 
material and phosphor produce wavelengths of light that interfere with each other, and the 
' combination emits light of a different than the color emitted by either one alone. 
[00 1 8] The light-accimiulating materials in this invention may be, for example, N 
luminous disclosed in Japan patent No. 2543825 as stated above. 
[0019] The phosphor has sulfide or oxide as its main component, and it can be used for 
. preventing counterfeiting by using it as a coating. It can be mixed in paper or resin for . 
money, stamps, checks, bonds, gift certificates,, gambling cards, special receipts, special 
labels^ etc. This special phosphor is iiripossible to see imder conventional sunlight, ; . 
fluorescent lamps, etc. However, it emits visible light when stimulated by 254 nm 1 
(2537A = short UV) and 365 nm (3650A = long UV). It emits colors such as green, blue, 
yellow, orange, red, etc. This phosphor is going to be called "special phosphor" in the 
following. Such special phosphor should not have light-retaining properties when used 
for the purposes discussed above,. Most of them do not have retain hght. 
[0020] Currently available special phosphors that can be used in this invention include, 
for instance, . . . 

. . 4) Sr3(P04)3Cl:Eu (called "EPE-A.type" in the following) 

. 5) .ZniGeOAMn (called "HG type" in the following) 
6) Y202S:Eu (called ^TS-A type" in the following). . 
i Alt are white. 

[0021] SPE-A type emits blue light with a 445 nm peak, and its average particle diameter 
is 1.5 ± 0.5 ^m. HG type emits green light with a 534 nm peak, and its average particle 
diameter is 3.0 ± 0.5 jam. YS-A type emits red light with a 624 nm peak, and its average 
particle diameter is 2.2 ± 0.3 ^im. 

[0022] The fluorescent pigment in this invention should have good UV transmissivity. 
This fluorescent pigment is used to make the emitted color stand out in black Ught, and 
any fluorescent pigment with good UV transmissivity can be used. 
[0023] In addition, the organic pigment used in this invention should have good UV 
transmissivity as well. 
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[0024] A "binder" which forms layers with each pigment and the Ught-accumulating 
material can be used. For instance, it can have resin as its main component. Also, one 
with high clarity is desired because high brightness is acquired. Resins suitable for the 
binder include, for example, acryl styrene co-polymers, acryl base emulsions (Chemical 
law No. 6-553, No. 6-624), or denatured polyester co-polymers. These can be used as 
mixtures of two or more depending on the application. 

[0025] 

(Examples of practice) 

The 1^* example of practice of this invention is going to be explained using figure 
L Figure 1 shows a light-accumulating layer 2 applied to a floor 1. Then a color layer 3 
is laminated on top of the light-accumulating layer 2. 

[0026] (1) An example of color emission (refer to 14^ paragraph) of i) above) which 
produces red light under condition A, orange light under condition B, and green light 
under condition C is explained. 

[0027] Under condition A, light energy from the source (UV from the sxm, etc.) is 
transmitted and reaches the light-accumulating layer 2. However, since light emitted by 
the light-accumulating material 4 and special phosphor 5 is invisible, color reflected from, 
the organic pigment 7 contained in the color layer 3 can be seen. Accordingly, this 
organic pigment 7 emits red. 

[0028] For condition B, since the organic pigment 7 in the color layer 3 will not reflect . 
hght any more, it exclusively relies on color emitted from the light-accumulating layer. 
Under condition A, the light-accximulating layer 2 stores light energy in the light- • 
accumulating material 4. At the same time, the special phosphor 5 will emit light under 
black light. Accordingly, interference between these wavelengths is required to make 
orange light. Light emitted by the light-accxmiulating layer 2 is reflected by the organic 
pigment 7 in the color layer 3. Detailed adjustment of color is possible. Fluorescent 
pigment 6 is used in the proper amount so that this orange color will stand out. 
[0029] Under condition C, since the light soiirce is removed, the only light in this 
condition is emitted by the light-accumulating material 4 contained in the light- 
accimiulating layer 2. Meanwhile, the special phosphor 5 contained in Ught-accumulating. 
layer 2 is irradiated by light from the li^t-accumulating material 4 and it emits invisible 
hght. This green hght from the Ught-accumulating material 4can be adjusted in detail 
depending on the amount which contains special phosphor 5. In addition, Ught from the 
U^t-accumulating layer 2 is reflected by the organic pigment 7 in the color layer 3 as ■ 
well. Accordingly, under condition C, the light is mainly a synthesis of Ught from the 
light-accumulating material 4 and organic pigment 7. . ' • 
[0030] From the above statements, one way to acquire color i) is to mix 350 to 500 g of ' 
special phosphor 5 of the YS-A type and 30 to 50 g of fluorescent pigment 6 with 1000 g • 
of Ught-accumulating material 4 which emits green light in a binder 8 to form the light- 
accumulating layer 2. In addition, 2 to 10 g of red organic pigment 7 are mixed in the 
binder S to form the color layer 3. The amount of binder should be approximately 60 to ^ 
70 % of the entire ingredients (light-accumulating material 4, special phosphor 5, each 
pigment). However, it is not limited to this range, and it can be selected freely depending 
on the fipplication. The entire coating thickness of the light-accumulating layer 2 and 
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color layer 3 should be approximately 10 to 50 ^tm. However, considering that brightness 
under condition B and C tend to drop as the concentration of organic pigment 7 in the 
color layer 3 and the thickness of color layer 3 are increased, the thickness of each layer 
can be selected freely in the above range. 

[0031] (2) An example of the color emission in ii), method to acquire blue color emission 
in condition A, B, C is going to be explained. Mechanism of light emission is as 
explained in (1) in the above. IN order to acquire blue color emission in condition A, B, 
C specifically, per 1000 g of light-accumulating material 4 which has blue light emission, 
50 to 200 g of special phosphor 5 in SPE-A type, 20 to 50 g of fluorescent pigment 6 are 
mixed in binder 8 to constitute Ught-accumulating layer 2. In addition, 2 to 10 g of 
organic pigment 7 in blue color emission are mixed in binder 8 to constitute color layer 3. 
[0032] (3) An example of color emission iii) above which produces orange light under 
condition B and condition C, and blue Ught under condition A is going to be explained. 
The emission mechanism is the same as the one explained in (1 ) above. In order to 
produce the above emission specifically, 350 to 500 g of special phosphor 5 of the YS«A 
type and 30 to 50 g of fluorescent pigment 6 are mixed with 1000 g of hght-accimiulating 
material 4 which emits orange light in a binder 8 to form the light-accumulating layer 2. 
In addition, 2 to 10 g of blue organic pigment 7 are mixed in the binder 8 to form the 
color layer 3. ^ . , 

[0033] (4) An example of color emission iv) above which produces blue light under 
condition A and condition C and oranjge light under condition B is going to be explained;: . 
The emission mechanism is the same as the one explained (1) above. In order to attain 
.the above emission' specifically, 250 to 500 g 6f special phosphor 5 of the YS-A type and 
2 £o 10 g of fluorescent pigment 6 are mixed with 1000 g of light-accumulating material ^ 
Wiiich emits blue light in a binder 8 to form the light-accumulating layer 2. In addition, 2 
to 1 0 g of blue organic pigment 7 are inixed in the binder 8 to form the color layer 3. . 
[0034] (5) One example which uses aniline black is going to be explained. As an [ 
example of color emission (1), in order to acquire black light under condition A, orange • 
iiglit under condition B, and green under condition C, 970 g of special phosphor 5 of YS-. 
A t>'pe is mixed with 1000 g of h^t-accimiulating material 4 which emits green light in 
• lie binder 8 to form the light-accumulating layer 2, In addition, 30 g of aniline black is 
inixed in the binder 8 to form the color layer 3. 

[0035] Accordingly, color changes in patterns i) to iv) above can be acquired. NextVa ^ ; 
n:.cthc »i. of producing pictures that change color between day and night using these :/ . 
materials 1..; going to be explained. 

[0036] VigavQ 2 (jpl) to 0p3) are pictures as seen under conditions A, B, and C. Figure 2 
(jpl) shov/ii trees in grass 9 (green) and some leaves 13 (brown) falhng in a clear sky 12: - 
(blue). In iigiu-e 2 (jp2), the leaves 10 are dyed red by the sunset 14 (red), and the sky 12 
becomer. orange. In figure 2 (jp3), the sunset 14 is replaced by a full moon (yellow), the 
sky 12 becomes black, and the leaves 1 1 become brown. ! ' 

[0037] Next, a mold is made for each of part 9 to 14 above based on the design in figure - \ 
2. The molds are shovoi in figure 3 (ipl) to (jp6). For each mold, the white part is pulled 
out. Since it is used for dying fabric, it only shows parts of the same color in the pattem. 
In figure 3 Gpl)i P^rt 9 is pulled out as white, and the light-accumulating layer 2 and 
color layer 3 are formed so that they will be green in condition A, condition B, and . 
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condition C. An air brush may be used, for example. The tip thickness of the airbrush 
should be approximately 0.4 to 0.6 mm. When a wide area is painted, a 1.3 nmi tip or so 
is suitable. The light-accumulating layer 2 and color layer are each formed with an air 
brush as follows: In figxire 3 (jp2), part 10 is pulled out as white so it will be brown under 
. all three conditions. In figure 3 (jp3), part 11 is pulled out as white so it will be brown 
red brown. Also, in figure 3 (jp4), part 12 is pulled out as white so it will be blue 
-> orange -> black. Also, in figure 3 (jp5), part 13 is pulled out as white so it will be 
brown ~> orange ~> black. Also, in figure 3 (jp6), part 14 is pulled out as white so it will 
be blue red yellow. 

[0038] When the design shown in figure 2 is produced on a wall in the order above, trees 
with falling leaves on grass and a clear sky appear under condition A; trees with leaves 
turning red in sunset appear under condition B; and trees appear under a full moon in 
condition C. 

[0039] Therefore, the coatings which use the light-accumulating pigment of this 
invention can be used to produce a variety of colors including black; although only green, 
blue, orange, and red were available in the past. Not only that, the pictures can be made 
to change under changing conditions A, B, and C. 

[0040] Next, a 2"^ example of practice of this invention is going to be explained using 
figure 4. Figure 4 is the same as the 1^^ example of practice in that the light-accumulating • : 
layer 2' is applied to a floor 1 and the color layer 3" is laminated on top of the ligjit-. 
accumulating layer 2'. • ' ^ 

[0041] However, it is different fi*om the 1^^ example of practice because the light- • 
■accumulating material 4 and binder 8 are contained in the light-accumulating layer 2' aiid 
a special* phosphor 5 and organic pigment 7 aiid binder 8 are contained in the color layer 

r. ' ' ' ■ , . . 

[0042] Next, the light emission niechanism of the 2"^ example of practice is going fo be. 
-explained. Under condition A, light energy from a light source (UV from sunlight, etc.) 
Tis tr;insmifted and reaches the light-accumulating layer 2 \ However, light emitted by the 
light-accumulating material 4 is invisible under condition A, color reflected from the ' 
organic pigment 7 contained in the color layer 3 ' can be seen. . .. 

[0043] Under condition B, there is no more reflection from the organic pigment 7 in the 
color layer 3'. However, black Hght causes the special phosphor 5 in the color layer 3' to 
emit light and become visible. Since light energy is also accumulated in the light- 
accumulatmg material 4 of the light-accumulating layer 2', it emits Ught. Therefore, a 
color synthesized from light emitted by the phosphor 5 and the light-accumulating 
material 4 becomes visible. 

[0044] For condition C, as in the 1^^ example of practice, light from the light- 
accumulating material 4 in the light-accumulating layer 2' causes the organic pigment ? 
in the color layer 3' to emit color. Because of this, a wavelength which is a combination 
of both wavelengths becomes visible. : » 

[0045] JJext, 3"* example of practice of this invention is going to be explained in figure 5. 
In figure 5, as surface of product, light-accvmiulating layer 2 " is coated in single layer on 
the surface of floor 1 . ' ..... , . . 

[0046] And light-accumulating layer 2" is constituted containing light-accumulating 
material 4, special phosphor 5, organic pigment 7, and binder 8. 
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[0047] Next, the light emission mechanism of a 3 example of practice is going to be 
explained. Under condition A, light energy from a light source (UV from sunlight, etc.) 
which has reached the light-accumulating layer 2'* is reflected by the organic pigment 7 
contained in the light-accumulating layer 2 " . 

[0048] Under condition B, light is no longer reflected from the organic pigment 7 in the 
light-accumulating layer 2". However, under black light, color synthesized from light 
from the special phosphor 5 in the light-accumulating layer 2" and hght from the light- 
accumulating material 4 becomes visible. 

[0049] Under condition C, Ught from the Ught-accimiulating material 4 in the light- 
accumulating layer 2" causes the organic pigment 7 in the light-accumulating layer 2'' to 
emit color. Because of this, light synthesized from both wavelengths becomes visible. 

[0050] , 
(Effects of this invention) 

This invention is constituted as stated above, and it has the following effects. 
(I) In addition to conventional green, blue, orange, and red, light in a variety of 

colors including black can be acquired. 
(H) By changing the ratio of each material in the light-accumulating layer and 

color layer, it is possible to change the color of light emitted under conditions 
A, B, and C above; . 
(HI) It does not contain radioactive substances or other poisonous substances and it 
will not pollute the environment. 

(IV) i It has excellent weather resistance and can be used outdoors. 

(V) Since it has the above properties, it can be used in a wide field of applications 
such as billboards, advertisements, lighting, stage effects, showrooms, stores, 
interiors, sports, leisure facilities, signs, electrical products, safety products, 
clocks, automobiles, appliances, airplanes, fishing, etc., and it can contribute 
to society. 

(Simple explanation of figures) 

Figure I : Section of the light-accumulating paint in the 1^* example of practice of this 
invention. 

Figure 2: l^^ example of practice of this invention with the design for a picture under 
conditioDS A, B, and C. 

Figure 3: Section of the 1^^ example of practice of this invention which explains each part. 
Figure 4: vi;ction of the light-accumulating paint used in the 2"^ example of practice of . 
this invention. ' ^ : 

Figure 5: Section, of the light-accumulating paint used in the 3 example of practice of. : 
this invfT;>*ion. 

(Exp'aa?.: .r?n of symbols) 
2: ligriN?-:uTamu]ating layer 
2*: hght-iiccumulating layer 
2": lighl- :;rcumulating layer 
3: color ]ay5r 
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3': color layer 

4: light-accumulating material 

5: special phosphor 
6: fluorescent pigment 
7: organic pigment 
8: binder 
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